SUMMARY The levels of two peptide hydrolases were studied in intestinal mucosa from normal subjects, patients with untreated coeliac disease, and treated patients. The mucosa from the untreated patients had significantly reduced activity against glycyl-glycine and leucylleucine. No such difference was found for the treated patients and it was concluded that the reduction in peptidase activity was secondary to the mucosal damage.
It has been suggested that coeliac disease is due to the absence from the intestinal mucosa of a peptide hydrolase, which normally plays an important role in the digestion of gluten (Frazer, 1956) . Such a hypothesis would explain the fact that the toxic properties of the peptides obtained by peptic-tryptic digestion are removed by further digestion with porcine intestinal mucosa (Frazer, Fletcher, Ross, Shaw, Sammons, and Schneider, 1959) . Investigation of this hypothesis has been hampered by lack of knowledge of the exact nature of the toxic peptide or peptides, but recent evidence from studies using digests of gluten suggests that there is no primary deficiency of those intestinal peptide hydrolases concerned with gluten digestion in coeliac disease (Douglas and Booth, 1959) .
We report here estimations of two peptide hydrolases, glycyl-glycine dipeptidase (EC 3.4.3.1) and leucyl-leucine dipeptidase (EC 3.4. The intestinal mucosa was weighed and homogenized in ice-cold distilled water. A concentration of 25 to 50 mg wet weight/ml was used. The protein content of the homogenates were estimated by the method of Lowry, Rosebrough, Farr, and Randell (1951) using bovine serum albumin (Armour) as standard. The peptide hydrolases were assayed using the kinetic system described by Lenard, Johnson, Hyman, and Hess (1965) . The use of this system for the assay of guinea-pig intestinal peptide hydrolase has already been described (Peters, 1969) . One unit of activity corresponds to the hydrolysis of 1 ,umole of peptide per hour under the conditions used. Both peptide hydrolases were assayed at the optimum pH using the appropriate metal ion as activator. Table I shows details of the assay conditions used.
Results
The activities for glycyl-glycine peptide hydrolase are shown in Fig. 1 and for leucyl-leucine in Figure 2 . For both enzymes there is a highly significant decrease in specific activity in the untreated patients compared with that in the normal controls. There is not, however, any significant difference between the normal group and the treated groups for either of the peptide hydrolases. Both the patients treated by gluten withdrawal and those treated with prednisolone showed a similar rise in their intestinal peptide hydrolase levels. In two patients serial biopsies were obtained before and during successful treatment with oral prednisolone. In the four patients in whom results of peptide hydrolase activity were available both before and after successful treatment hydrolase activity increased concurrently with treatment (Table II) The observation that the peptide hydrolase activity is normal in mucosa from patients with treated coeliac disease must mean that, at least for the two hydrolases studied, there is no primary enzyme deficiency. It is noteworthy that apparently normal levels of peptide hydrolase activity were found in treated patients although the mucosa has not returned to histological normality. Previous workers have studied the ability of jejunal mucosa to hydrolyse several different peptides (Messer, Anderson, and Townley, 1961; Crabbe, 1964; Pittman and Pollitt, 1966; Lindberg, Norden, and Josefsson, 1968; Douglas and Booth, 1969) , but this is the first study using a continuous kinetic assay system. This may be important, as it is possible that hydrolytic rates may be reduced in coeliac disease without any gross reduction in total activity. Two previous studies (Messer et al, 1961; Lindberg et al, 1968) have shown low peptide hydrolase levels in untreated coeliac disease compared with that in normal controls but this is the first systematic study of peptide hydrolase levels in both untreated and treated cases. This study also emphasized the importance of using treated coeliac patients in a search for the deficient peptide hydrolase, postulated by Frazer (1956) . The observation that steroid therapy led to an increase in peptide hydrolase activity even though gluten was not withdrawn from the diet is further evidence against a primary enzyme deficiency. Thus it is probable that the reduced level of peptide hydrolase observed in the intestinal mucosa of adult coeliac disease is not a primary phenomenon. Similar conclusions for alkaline phosphatase and several disaccharidases have reached by other workers (Plotkin and Isselbacher, 1964; Weser and Sleisenger, 1965) .
